Fasting of 3-day-old chicks leads to changes in histone H3 methylation status.
Unfavorable nutritional conditions during early developmental periods may cause neuronal network remodeling in the hypothalamus, which influences subsequent adaptability to those same stressful conditions. Alterations in hypothalamic plasticity as a result of neuronal remodeling are achieved by variations in the repertoire of proteins expressed via gene transcriptional activation or repression, both of which are modulated by histone methylation status. This study demonstrates that fasting had a stimulatory effect on dimethylation and trimethylation of histone 3 at lysine 27 (H3K27) in preoptic/anterior hypothalamus (PO/AH) of 3-day-old chicks. The expression of enhancer of zeste 2 (EZH2), a H3K27-specific histone methyltransferase (HMT), was significantly increased by fasting in the paraventricular nucleus (PVN) and PO/AH, which is consistent with the upregulation of H3K27 dimethylation and trimethylation. Furthermore, in the PVN, corticotrophin-releasing hormone (CRH) mRNA expression was significantly inhibited, while mRNA expressions of thyrotropin-releasing hormone (TRH) and type 2 deiodinase (D2) were significantly stimulated by fasting. These findings highlight the potential role of H3K27 methylation status in early feed stress responses in chicks and may be indicative of an epigenetic mechanism for later adaptation to feed intake stress.